During 2015 and 2016 seasons, Thompson Seedless grapevines were fertilized with organic fertilizer, compost, humic acid and bio fertilizer (Ascophyliumnodosum) algae. These fertilizers were used as a partial replacement for inorganic N fertilizer improving yield, lowering pollution and enhancing the efficiency of exportation to foreign markets. The obtained results indicated that application of N as 50% inorganic N plus50% organic N and algae 5ml / vine was the best management system for ensuring the best yield, number of clusters /vine and cluster weight, leaf mineral content and improving the chemical characteristics of berries as total soluble solids (TSS), total acidity (TA) and Tss /acid ratio and decreasing nitrate and nitrite content in the berries.
Introduction
The grapes are considered the first economic crop in the world and the second crop in Egypt. Several species of grape and their hybrids are currently cultivated. VitisVinifera L., The world or European bunch grape of antiquity and is native to southern Europe and the vicinity of the Black and Caspian seas .Most of grape cultivars planted in Egypt belong to the table grape and all of them are of the European grape cultivars (VitisVinifera L.) Grapes and other genera of the family vitaceae are widely distributed in the tropics and subtropics with ranges extending into the temperate regions (Einset and Pratt, 1975) . Due to its high net return, the fruiting area has grown rapidly in Egypt in the last two decades reaching 278523feddans, (Annual Reports, Ministry of Agric, Egypt 2012). A principal goal of organic farming is producing healthy fruits without the use of chemical fertilizers well as protecting our environment from pollution. Achieving of this target was conducted through the use of organic and bio fertilizers. These fertilizers have great advantages such as promoting soil fertility, availability of nutrients, the release of most nutrients and fixation of N (Dalbo, 1992 and Kannaiyan, 2002) . Organic fertilizers instead of mineral fertilizers has become potentially attractive because of the harmful effect and high cost of mineral fertilizers (Darwish, et al., 1995) . Organic fertilization increased growth and improved nutritional status of grapevines (Omar, 2005) . Fertilizing various grapevine cultivars with organic manures beside the inorganic nitrogen source was accompanied by improving growth and leaf mineral content as well asyield and berry quality than using nitrogen as an inorganic source only (El-Rawy, 2007 and Mostafa, 2008) . Bio fertilizers are the most important for plant production and soil as they play an important role in improving fruit quality and yield grapevines (Akl, et al., 1997) . Supplying the vines with N as 25 to 75% inorganic N plus organic manures enriched with algae was preferable in improving quality of the berries in terms of increasing berry weight and dimensions, TSS, Tss/acid ratio and reducing sugars and decreasing total acidity% and both nitrate and nitrite in the juice rather than application of N via inorganic N fertilization alone (Mohamed et al., 2014) . Humic acid is the active constituents of organic humus, which can play a very important role in soil conditioning and plant growth and they have different effects on plants (Ferrara and Brunetti, 2010) . Humic acid play an important role directly and indirectly in nutrition of the plants (Lobartini et al., 1997) . Humic substances affect the ion exchange of plant nutrients that are useful in microbial activity by increasing conversions directly as well as result of the stimulating plant growth hormones (Vaughan. D and I.R. Mc Donald 1976) . This investigation was done to evaluate organic, bio fertilization and humic acid treatments on leaf mineral content, yield, fruit quality and the residual minerals in Thompson Seedless grapevine.
Materials and Methods
This study was carried out during 2015 and 2016 seasons on 15 grapevines13-years old Thompson Seedless grown on sandy soil at Assiut Agriculture Research Station ARC, Assiut Governorate. The selected vines were uniform in vigor and planted at 1.75×2.75m apart. Pruning was done on the first week of January during both seasons using cane pruning method with the assistance of double T supporting system, leaving 72 eyes/ vine (six fruiting canes with twelve eyes and six renewal spurs with two eyes)and irrigated by flooding irrigation system. Soil analysis was carried out according to the data are shown in Table (1) . This study consisted from the following five treatments:
T 1 -100% mineral N 60g/vine as (175gammonium nitrate 33.5%) control.
T 2 -50%mineral N (30g N/vine) +50% organic N as 6.5kg compost (plant and animal residues).
T 3 -50% mineral N (30g N/vine) +50% organic N as 6.5kg compost/vine and 1 liter humic acid 1%/vine (prepared by water at the rate 1L /100L water.
T 4 -50% mineral N(30g N/ vine) plus50% organic N as (6.5kg compost / vine ) and 5 ml algae (Ascophyliumnodosum)/ vine.
T 5 -100% organic N fertilization as (13kg compost / vine) plus1 literhumic acid 1% /vine and5 ml algae (Ascophyliumnodosum)/ vine. Each treatment was replicated three times (one vine per each) and the complete randomized design was conducted. As for mineral fertilization treatment, 60 gm. N as ammonium nitrate (33.5% N) was added per each vine and placed 10 cm under the soil surface on both sides of the vine rows (50 cm from the trunk) at three equal doses (at bud burst, after fruit set and after harvest). While the organic, bio fertilizers and humic acid were added once a year during first week of January, The other cultural practices were the same for all treatments. (g) was estimated by multiplying yield weight in cluster number/vine.
B-Chemical properties:
Five clusters from each tested vine were taken at random for determining the following chemical characteristics of the berries:
1-Total soluble solids% (TSS%) was determined by using hand refractometer.
2-Total acidity: total acidity (as g tartaric acid/100 ml juice): was determined by titration against NaOH at 0.1n using phenolphthalein as an indicator (A.O.A.C., 1995).
3-Tss/acid ratio were calculated. 4-Nitrate and Nitrite. Also, nitrate and nitrite content in the berry juice was determined according the methods outlined by (Ridnour-Lisa et al., 2000) .
5-Total N, P and K contents on leaf: Leaf mineral contents (total N, P and K %) were determined in petioles from mature leaves (5-7th leaves from shoot top) opposite to basal clusters (Nijjar 1985) according to the methods described in (Wilde et al. 1985) .
Statistical Analysis
The obtained data were tabulated and subjected to the proper statistical analysis of variance according to the complete randomized design. Statistical analysis was done using New L.S.D. at 5% parameter (Mead et al., 1993) .
Results and Dissection Yield components:
Data presented in Table ( 3) showed the effect of organic N, humic acid and bio fertilizers on number of clusters, cluster weight and total yield of Thompson Seedless grapevines during 2015 and 2016 seasons. It is obvious from the data that the results took similar trend during the two studied seasons. Data indicated that T 2 (50% mineral N plus50% organic N) insignificantly increased the number of clusters, cluster weight and yield compared to control. Whereas, T 3 (50% mineral plus 50% Org (compost) and HA1%),T 4 (50% mineral N plus 50% Org compost and bio algae) and T 5 (100%Org (compost) plus HA 1% and Bio (Algae)) significantly increased the number of clusters, cluster weight and yield compared to control in both seasons. The highest values of clusters number (20.00, 22.66), cluster weight (440.00, 445.73gm) and total yield (8.76,10.10 kg) were obtained underT 4 (50% inorganic N plus50% compost and 5ml algae) fertilization treatment during 2015 and 2016 seasons respectively. Likewise, a positive relationship was found between number of clusters per vine, cluster weight and total yield, so increasing number of clusters and cluster weight was parallel with increasing the total yield. Farouk et al., (2014) , Mohamed, et al. (2014) and Faissal et al. (2015) .
Chemical Characteristics

1-Total soluble solids, Total Acidity and Tss/acidratio:
It is evident from the data in Table (4) that supplying the vines with N as inorganic form besides organic N (compost) and humic acid/ vine) significantly was very effective in improving TSS %, Tss/acid ratioand decreasing total acidity %, comparedto using N as inorganic fertilization alone. The best results were obtained when the vines were fertilized with (50% inorganic N plus 50% compost and algae) which recorded the highest values for TSS (19.67, Farouk et al. (2014) and Mohamed, et al. (2014) . 
2-Percentage of N, P and K in the leaves
As shown in Table ( 5) regarding nitrogen percentage in the leaf, it is clear that T 5 (100% organic N plus algae and humic acid 1%) significantly decreased N value than the other treatments (1.82,1.89) during 2015 and 2016 seasons, respectively. Concerning p and k percentages, it observed that T 4 (50% inorganic N plus 50% compost and algae) significantly increased P% and K%(0.149, 0.159) and (1.31,1.38) than all other treatments in both studied seasons, respectively. The abovementioned results were in accordance with those obtained by Tatini, et al.(1991) Saleh, et al (2006) , Eman et al. (2008) , ElKhawaga (2012 ), Farouk etal. (2014 and Faissal etal. (2015) . Eman et al. (2008) , Mohmed et al (2014) and Faissal et al. (2015) . 
Discussion
The previous positive action of organic N(compost), biofertilization with (Ascophyliumnodosum) algae and humic acid on growth, vine nutritional status, yield and berries quality was attributed mainly to the beneficial effects of these fertilizers in reducing soil salinity, soil pH, leaching process and soil erosion and enhancing the production of natural hormones and cytokinins, root development, nutrient availability, soil organic matter, microbial activity; soil aggregation and aeration, permeability of soil, water holding capacity, nutrient transport, photosynthesis process, fixation of N, water use efficiency, solubility of most nutrients soil workability, (Dalbo, 1992 and Davis and Ghabbour, 1998) .
Conclusion
The previous results showed that, using organic, bio fertilizer and humic acid may be useful for reducing the amount of inorganic fertilization in Thompson Seedless grapevine, which led to reducing the soil pollution. Moreover, it is necessary to fertilize Thompson Seedless grapevine with (50%inorganic N plus50% compost and algae (Ascophyliumnodosum) at 5ml/vine/year for improving quality, quantity and reducing nitrate and nitrite content. Ragab (1997) . The effect of soil and foliar application of nitrogen, phosphorus and potassium on some vegetative and fruiting
